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This invention relates fo water-in-lacquer 
textile-deeorating ernulsions and is particularly 
eoneerned with the provision of such ernulsions 
eharaeterized by unusual stability, washfastness, 
and alkali-resistance. 
Compositions cornprising an aqueous rnediurn, 
usually water, ernulsified as the inner phase in 
an outer lacquer phase containing a film-forrn- 
.ing binder, generally an organic solvent-soluble 
therrnosetting resin, have gone into extensive use 
in the printing and the dyeing of textiles and 
similar fabrics. A pigment rnay be dispersed in 
the laequer phase of sueh an ernulsion: the ap- 
plication of sueh a pigrnented water-in-lacquer 
ernulsion in the printing of textile fabries is dis- 
closed in Jenett, 2,222,581 and 2,222,582 and in 
the dyeing of textile fabrics in Cassel, 2,248,696. 
Alternatively, a water-soluble dyestuff of dye- 
stuff comportent rnay be dissolved in the aqueous 
phase of such an ernulsion: he application of 0 
such a colored emulsion in the decoration of 
textile fabrics is described in Cassel, 2,202,283. 
Alkyd resins of the glycerol-phthalate type are 
customarily included in the lacquer phase of 
such an emulsion, no only because of their 25 
film-forrning properties but also because of their 
ernulsifying characterisçics. Such an alkyd resin 
can be USed as the sole film-forming rnaterial 
in the lacquer phase, particularly of an ernulsion 
of low solids content. If can also be used in 
conjunction with other filrn-forrning rnaterials 
such as therrnosetting resins, the ernulsions of 
which are hot notably stable, in order fo irnpart 
stability thereto. The use of these alkyd resins 
leaves much fo be desired with respe, ct fo long- 
tirne stability of such ernulsions, however; and, 
moreover, the resulting decorated fgbic general- 
ly does hot possess entirely satisfactory fastness 
to washing and scrubbing and satisfactory re- 
sistance to alkali. 
I have now discovered that unusually stable 
water-in-lacquer textile-decorating ernulsions 
can be prepared by utilizing, as an ingredienç 
thereof, an alkyd resin cornprising the reaction 
product of (1) an adduct of an alpha-unsaturated 
dicarboxylic acid and a terpene and (2) a partial 
ester of pentaerythritol with the conjoint poly- 
merization product of styrene and dehydrated 
castor oil. Not only does this particular type of 
film-forming alkyd resin possess exceptionally 
good emulsification properties; but a fabric 
decorated therewith exhibits an irnproved fast- 
ness to washing and an excellent resistance to 
the action of alkali. 
The styrene-dehydrated castor off conjoint 
polymerization product forrning the basis of the 
alkyd resin utilized in carrying out the present 
invention can be prepared in any desired rnanner. 
A satisfactory coPolyrner of this type can be 
prepared by heating a mixture of styrene and 
dehydrated castor off in the desired proportibns 
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in the presence of a peroxide catalyst and of a 
rnercaptan polyrnerization-rnodifier, as described 
in the copending application of C. J. Opp and R. 
E. Vrerner, S. N. 713,931, filed Decernber 4, 1946, 
5 now U. S. Patent No. 2,574,753. 
The present alkyd is prepared by heating such 
a conjoint polyrner with pentaerythritol desir- 
ably in the presënce of an alkaline catalyst to 
effect a partial alcoholysis of the former and then 
10 in turn esterifying .the resulting partial ester 
by heating an adduct of an alpha-unsaturated 
dicarboxylic acid and a terpene therewith. 
. Alternatively, the copolyrner can be heated with 
the pentaerythritol and the adduct in a single 
15 cook to forrn the alkyd resin. Full details of the 
preparation of this type of alkyd are contained 
in the copending application of C. P. Opp and 
1. E. Werner, S. N. 713,932, filed December 4, 
1946, now U. S. Patent No. 2,560,592. 
For the best ernulsification and for satisfactory 
washfastness in the resulting decorated textile, 
the ratio of styrene of dehYdrated castor off in 
the conjoint polyrner should range from about 
30 fo 50 parts by weight of Styrene fo about 
70 to 50 parts by weight.of dehydrated castor 
off. When a lower or a higher ratio of styrene 
fo dehydrated castor off is employed in the 
preparation of this copolyrner, then the degree 
of washfastness of tlie decorated fabric begins 
30 fo decrease fo too great an extent. Excellent 
ernulsification acc0rnpanied by excellent wash- 
fastness of the decorted textile is obtained when 
the conjoint polyrner is prepared frorn about 40 
parts by weight of styrene and about 60 parts 
35 by weight of dehydrated castor off. 
The ratio of pentaerythritol fo such conjoint 
polyrner rnay vary frorn a minimum of 0.5:1 to a 
maximum of about 1:1 on a rnolar basis. This 
minimum ratio represents the least arnount of 
4O pentaerythritol that tan be reacted with one 
mol of the conjoint polyrner, the resulting partial 
ester stfll theroetically having two free hydroxyl 
groups for esterification with the unsaturated di- 
basic acid-terpene adduct. If the rnolar ratio 
is greater than the indicated maximum, then 
45 the reaction mixture, upon addition of the di- 
basic acid-terpene adduct, gels too fast; and the 
resulting alkyd has too high an acid nurnber and 
can hot be used for present purpose. 
A sufIicient arnount of the unsaturated 
50 basic acid-terpene adduct should be esterified 
with the partial ester of pentaerythritol with such 
conjoint polyrner that the final alkyd resin bas 
a theoretical free hydroxy percentage ranglng 
frorn about 0.5 fo 3 and a maximum acid nurnber 
55 of about 25. Bel0w about 0.5% theoretical free 
hydroxyl, the alkyd generally possesses unsatis- 
factory ernulsifying properties. Above about 3 % 
theoretical free hydroxyl, the washfastness of 
the resulting decorated fàbric is generally poor. 
0 If the alkyd has an acid nurnber much above 
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about 25, then the textile-decorating emulsions, a mercaptan, especially an alkyl mercaptan, until 
especially those containing a thermosetting the reaction has been carried to the desired ex- 
resin such as organic solvent-soluble melamine- tent. The peroxide catalyst should be present 
formaldehyde resin, tend to be unstable and to in a catalytic amount, and the meicaitan is ad- 
gel ralidly. I prefer, generally, to carry out 5 vantageously present in an amount ranging from 
the reaction until the alkyd has an acid num- about 0.5 to 5% of the weight of the styrene. 
ber of about 20 to about 25. The reaction of the copolymer with the pentae- 
This dibasic acid-terpene adduct can be pre- rythritol is effected by heating to a temperature 
pared by condensing in the known manner an hot substantially in excess of about 230 ° C. until 
alpha-unsaturated dicarboxylic acid with a ter- 10 the desired extent of reaction has been accom- 
perte. A typical alpha-unsaturated dicarboxylic plished; and the reaction of the resulting partial 
acid suitable for this purpose comprises maleic ester with. the adduct is similarly effected by 
acid. Other acids such as fumaric acid, citra- heating until the resulting alkyd has the desired 
conic acid, and itaconic acid can also be used, acid number and gel rime. Desirably, each re- 
however; and the anhydrides of these acids can 15 action is carried out in the presence of an inert 
be used in place of the acids themselves, the an- gas such as carbon dioxide so that products of a 
hydrides being the equ/valent of the acids for lighter color are obtained. 
thiS purpose. The terpene may comprise a The preparation of alkyd resins su/table for 
straight-chain terpene containing a conjugated use in carrying out the present invention is il- 
system of double bonds, a monocyclic terpene 20 lustrated by the following examples: 
whether or hot its double bonds are conjugated, Example A 
a bicyclic terpene, and the like. 
As is well known, the nature of the adduct de- In a flask, equ/pped with a stirrer, a reflux 
pends on the type of terpene utilized and the condenser and a trap for the removal of water, 
manner in which the reactionis carried out. For 25 are placed 600 parts (40%) of styrene and 900 
example, the reaction between a monocyclic ter- parts (60%) of dehydrated castor off (all parts 
perte containing a conjugated system of double by weight in this and other examples) together 
bonds and a su/table dibasic acid results in an with about 16 parts of tertiary butyl hydroper- 
adduct comprising a mixture of a Diels-Alder re- oxide and about 12 parts of tertiary butyl mer- 
action product and a polymeric material. A 30 captan. This mixture is heated to a tempera- 
monocyclic terpene whose pair of double bonds ture of about 260 ° C. and is maintained at this 

is hot conjugated and the anhydride of a dibasic 
acid react, in the presence of an acid, to give a 
mixture of the Diels-Alder reaction product and 
thepolymeric material, the terpene rapidly iso- 35 
merizing to alpha-terpinene. In the absence of 
acid, however, these same reactants result in a 
mixture comprising an addition product of a dif- 

temperature until the viscosity of the resulting 
styrene-dehydrated castor oil copolymer is about 
377 poises at 30 ° C. 
568 parts (1 mol) of this 40-60 styrene-dehy- 
drated castor oil copolymer are cooled to about 
175 ° C. and 73 parts (0.54 mol) of pentaeryth- 
ritol are added thereto over a period of 15 to 20 

ferent type and an interpolymerization product, minutes. A trace of calcium oxide is added to 
Generally, the terpene and the dibasic acid are 40 catalyze the esteriflcation. The mixture is then 
reacted in approximately equimolar proportions heated to 230 ° C. and is maintained at this tem- 

although other ratios can also be employed. A 
description of the preparation of these dibasic 
acid-terpene adducts is given at pages 843 to 846 
of Carleton Ellis' "The Chemistry of Synthetic 
lesins" (leinhold Publishing Corporation, New 45 
York, 1935), to which as well as to the patents 
mentioned therein reference is ruade for further 

perature with agitation for about 1/2 hours, or 
until the reaction product is clear when it is 
flrst flowed out on glass. 
This partial ester is cooled to about 205 ° C. 
and 168 parts (0.78 mol) of "Petrex" acid (a ter- 
pene-maleic anhydride adduct) are added there- 
to. The mixture is then heated fo 230 ° C. over 

details. Any of these adducts, all of which are a period of hall an hour and is maintained at 
essentially polybasic acids, can be used in the " 
production of the present styrene-castor off co- 50 this temperature until the reaction product has 
polymer alkyd. Adducts of this type are avail- a gel time of 20 to 25 seconds on a cure plate 
able cbmmercially under the trade name of maintained at a constant temperature of 190 ° C. 
The resulting alkyd resin, which has a free hy- 
"Petrex" acids. 
Thè partial ester should be cooked with the di- droxyl percentage of about 0.9 andan acid num- 
basic acid-terpene adduct (or the mixture of co- 55 ber of 24 to 26, is reduced to 50% solids by the 
polymer, pentaerythritol, and adduct should be addition of Solvesso 100 (highly aromatic solvent 

cooked) until the resulting alkyd has a maxi- 
mure gel time of about 25 seconds. (This gel 
rime is the time in seconds required for a rhin 
film of the alkyd resin spread on a plate main- 60 
tained at a constant temperature 190 ° C. to gel 
or cure.) A loss in color value of the decorated 
fabric becomes apparent if the gel rime of the 

naphtha having a boiling range of 310 ° F. to 
365 ° F.) thereto. 
Example B 
An alkyd of substantiallY similar su/tability 
can beprepared by replacing the 568 parts of the 
40-60 styrene dehydrated castor off copolymer of 

alkyd is much above about 25 seconds. Gener- Example A with 491 parts (1 mol) of a 50-50 stY- 
ally; we prefer fo heat the reaction mixture until 65 rene-dehydrated castor off copolymer prepared 
the alkyd has a gel rime of about 15 to about 25 in the saine manner. 

seconds. 
VChere the copolymer is prepared in accord- 
ance With the disclosure in the copending appli- 
cation of Opp and Werner, S. N. 713,931, the mix- 
ture of styrene and dehydrated castor oil is 
heated to a temperature preferably hot in excess 
of about 275 to 300 ° C. in the presence ofa suit- 

Example C 
646 parts (I mol) of a 30-70 styrene-dehy- 
drated castor oil copolymer can be substituted 
for the 568 parts of the 40-60 styrene-dehydrated 
castor oil copolymer of Example A, and an alkyd 

able peroxide catalyst Such as tertiary butyl hy- useful for the present purpose prepared there- 
dJ:0per0xide, lauryl peroxide, and the like and of 75 from: 
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Example D 
Similarly suitable alkyds can be prepared from 
SUCh a copolymer of styrene and dehydrated 
castor oil with varying amounts of pentaerythri- 
fol and diba8ic acid-terpene adduct within the 
indicated limits. Other dibasic acid-terpene ad- 
ducts can also be used. 
The use of such an alkyd resin in the prepara- 
ration of a water-in-lacquer vehicle concentrate 10 
suitable for use in the preparation of-textile- 
decorating emulsions is illustrated by the fol- 
lowing example: 
Example I 
A vehicle concentrate is prepared by mixing 15 
together the following ingredients: 
50% solids solution of Example A ........... 40 
Solvesso #100 (highly aromatic solvent 
naphtha having a boiling range of 310 
-to 365 = F.) .............................. 20. 
and emulsifying into the resulting lacquer: 
10% aqueous solution of diammonium 
- phosphate .............................. 30 
Water .................................... 10 25 
The resins of Examples B to D can be similarly 
formulated into vehicle concentrates. 
This vehicle concentrate can be thinned or cut 
by the addition of further organic solvent there- 30 
to and the emulsiflcation of further water there- 
into in the proportions necessary fo give a textile- 
decorating vehicle having the body and the vis- 
coslty desired: 
Example .II 35 
A textile-decorating vehicle or clear having a 
solids content of 1% is prepared from the fol- 
lowing ingredients: 
Vehicle concentrate of Example I ............ 5 4O 
Mineral spirits ............................. 20 
Water .................................... 75 
The resulting emtdsion is unsually stable and re- 
tains ifs stability for a prolonged period of time. 
ExampZe III 45 
A textile-decorating vehicle or clear having a 
solids content of 0.4% is prepared from the fol- 
lowing ingredients: 
Vehicle concentrate of Example I .......... 2 5O 
Mineral spirits ............................ 23 
Water .................................... 75 
This water-in-lacquer emulsion is also musually 
stable. 55 
The solution of the alkyd resin can also be cut 
directly to form such a clear: 
Example IV 
A clear having a solids content of 1% is pre- ô0 
pared by mixing the following: 
50% solids resin solution of Example A .... 2 
Mineral spirits ............................ 23 
and emulsifying into the resulting lacquer: 65 
10% aqueous solution of diammonium 
phosphate .............................. 5 
Water .................................... 70 

Textile-decorating compositions can be pre- 70 
pared from such vehicles or clears by mixing a 
color-concentrate containing a pigment or a 
water-soluble dyestuff therewith. The propor- 
tions in which the respective color concentrate of a water-in-lacquer textile-decorating emul- 
and the respective vehicle are mixed depend, of 75 sion. 

course, on the depth of shade desired in the fin- 
ished fabric. Typical textile-decorating compo- 
sitions are illustrated by the following examples: 
5 Example 1 
A Pigmented color concentrate or ink com- 
prising a water-in-lacquer emulsion consisting 
of the following ingredients: 
Pigment .............................. 9 to 40 
Organic solvent-soluble urea-formalde- 
hyde or melamine-formaldehyde resin__ 9 fo 30 
Fatty acid (to disperse the pigment and 
the resin) 
..................... 1 
Water 
Solvess--l-0-0:-êê--7;-eUP to 10 
oil 
................................ Balance 
100 
20 is mixed with the vehicle clear of Example , 
III, or IV in proportions within the range of 1:1 
fo 1:150 fo produce a water-in-lacquer textile 
printing paste, the particular ratio depending on 
the depth of shade desired. 
A fabric, printed with this composition and 
dried by heat fo cure the resins, is satisfactorily 
scrubfast, washfat and light-waslffast and pos- 
sesses good resistance fo alkali. 
Example 2 
A textile-decorating composition c0ntaining a 
water-soluble dyestuff in the aqueous phase is 
prepared by mixing together the ollowing: 
50% solids resin solution of Example A ..... 2 
Minerai spirits ........................... 48 
and emulsffying into the resulting lacquer: , 
10% aqueous solution of a water-soluble dye 
or dyestuff component .................. 40 
Water 
.................................. II0 
The color strength can be varied by changing the 
proportion of aqueous dyestuff solution. 
Compared with the customary glycerol-phtha- 
laie type of alkyd, the present alkyd resin pro- 
duces emulsions that possess far superior sta- 
bility and that remain stable for far longer 
periods of rime. The colored water-in-lacquer 
emulsions containing the present alkyd are simi- 
larly far more stable and remain usable (print- 
able or dyeable) for a much longer period of rime 
than the same type of emulsions formulated 
from the ordinary glycerol-phthalate alkyd. The 
resistance of a fabric decorated with the present 
alkyd-containing emulsion fo washing and es- 
pecially fo the action of alkali is delïnitely supe- 
rior fo that oï a fabric decorated with the usual 
glycerol-phthalate alkyd-containing emulsion. 
The present alkyd exhibits a similar superiority 
for use in water-in-lacquer textile-decorating 
emulsions even over sinilarly prepared alkyds 
such as that in which phthalic acid is used in 
place of the adduct of an alpha-unsaturated di- 
carboxylic acid and a terpene. In particular, 
the present speciflc type of alkyd is especially 
characterized by ifs superior emulsiflcation prop- 
erties and by the superior alkali-resistance ex- 
hibited by a fabric decorated with an emulsion 
containing it. The flnished fabric, in addition, 
possesses an improved color value. 
Moreover, the present alkyd bas excellent 
compatibility with ethyl cellulose, a fllm-forming 
material often incorporated in the lacquer phase 
Emulsions containing both the presenç 
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alkyd: and :ethyl cellulose possess excellent rheo-. 
logical properties and produce decorated fabrics; 
having a better color value than that obtained 
when ethyl cellulose is used alone. 
Although unusuallY stable water-in-lacquer 5 
emulsions can be prepared from the present 
.alkyd, satisfactory !acquer-in-water emulsi0ns 
have hot been formulated therefrom. 
This application is a continuation-in-part of 
application Serial No. 7i3,929, filed December ]0 
4, 1946, now abandoned. 
I claire: 
1. A water-in-lacquer textfle-decorating emul- 
sion,, the lacquer phase of which comprises a 
vaporizable water-immiscibie- organic solvent ]5 
containing, as an emulsifying film-forming ma- 
terial, an alkyd resin comprising tlxe reaction 
product of (1) and adduct of an alpha-olm%ni- 
caliy unsaturated dicarboxylic acid and a terpene 
and(2) an alcoholysis product of 0.5 to 1 mol 20 
of pentaerythritol with 1 mol of the conjoint 
polymerization product of about 30 to 50 parts 
by weight of styrene and 70 to 50 parts by weight 
of dehydrated castor  off, said alkyd resin hav- 
ing a: free hydroxyl percentage ranging from 25 
0.5 to 3;a maximum acid number on the order 
of 25, and a maximum gel rime on the order of 
25 seconds on a cure plate maintained at a tem- 
perature of 190 ° C., and being soluble in said 
organic solvent. 30 
2: A-water-in-lacquer textile-decorating emul- 
sion, the lacquer phase of which comprises a 
vaporizable water-immiscible organic solvent 
containing, as an emulsifying film-forming ma- 
terial, an alkyd resin comprising the reaction-35 
product of (1) an adduct of an alpha-olefinically 
unsaturated dicarboxylic acid and a terpene and 
(2) an .alcoholysis product of 0.5 to 1 mol of 
pentaerythritol with 1 mol of the conjoint poly- 

merization product of 40 parts by weight of 
styrene and 60 parts by weight of dehydrated 
castor off, said alkyd resin having a free hydroxyl 
percentage ranging from 0.5 fo. 3, a. maximum 
acid number on the order of 25, and a maximum, 
gel rime: on the order of 25 seconds on a' cure 
plate-maintained ai a temperatureof !90 ° C;, and' 
being soluble in said organic solvent. 
3. The textile-decorating emulsion as claimed 
in-claire2, in. which the alPha=unsaturated di- 
carboxylic acid comprises ma.leic acid. 
4. A water-in-lacquer textfle-decorating emul- 
sion, the lacquer phase of which comprises-a 
solution of a thermo-setting  synthetic resin in 
a vaporizable water-immiscible organic solvent 
containing, as an emulsiïying-fikn-forming, ma- 
terial, an alkyd resin comprising the :reaction 
product of. (1) an adduct of maleic acid and- a, 
terpene and (2) an alcoholysis: producb of-0.5. 
to 1 mol of pentaerythritol with 1 mol  of,the 
conjoint polymerization product of 40 parts-by 
weight of styrene and 60 parts by weight of de- 
hydrated castor off, said alkyd resin having a 
free hydroxyl percentage ranging from 0.5 to 
3, a maximum acid number on the order of,25, 
and a maximum gel rime on.the order of 25, sec- 
onds on a cure plate maintained at a temperature 
of 190 °. C., and being soluble in said organic 
solvent. OLIVE-SUE LINKLETTElq. 
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